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DETAILED ACTION 



Response to Amendment 

1. The amendments to Claims 1, 3-4, 7, 13, 19, 21-22 in the submission dated 4/4/05 are 
acknowledged and accepted. 

Response to Arguments 

2. The Applicants argue that, by way of amendment in accordance with the provisions of 
35 U.S.C. 112, 6 th paragraph, Claims 1, 7, 13, 19, 21-22 now cover the corresponding 
structure, material, or acts described in the instant disclosure and equivalents thereof, and 
hence do not require the recital of additional structure, material, or acts. After reviewing 
the amendments made to Claims 1,7, 13, 19, 21-22, the Examiner agrees, and 
respectfully withdraws the rejections in Sections 1-2 of the Office Action dated 1 1/3/04. 

3. The Applicants argue that, with respect to newly amended Claims 1, 7, 13, 19, 21-22, 
Cao fails to teach or reasonably suggest optical devices and methods, substantially as 
claimed in Claims 1, 7, 13, 19, 21-22, the devices the methods including reflective optical 
circuit means arranged such that two rotated polarization component signals are re- 
combined by way of the birefringent element to form an output optical signal for 
transmission in a reverse direction along the first transmission path. After reviewing 
Cao, the Examiner agrees, and respectfully withdraws the rejections in Sections 3-5 of 
the Office Action dated 1 1/3/05. 

4. Claims 1-5, 7-22 are now rejected as follows. 
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Drawings 



5. 



The originally filed drawings were received on 12/7/00. These drawings are objected 



to for the following reason(s) as set forth below. 



6. 



The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because 



they do not include the following reference sign(s) mentioned in the description: 
Figure 4- Reference numerals 25, 26, 27 (See Page 4, lines 10-1 1). 
Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should include all of the figures appearing on the immediate prior version 
of the sheet, even if only one figure is being amended. Each drawing sheet submitted 
after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are 
not accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held 
in abeyance. 

7. The drawings are objected to because of the following informalities: 

Figure 1- reference label 4 1 ' should read '4\ 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should include all of the figures appearing on the immediate prior version 
of the sheet, even if only one figure is being amended. The figure or figure number of an 
amended drawing should not be labeled as "amended." If a drawing figure is to be 
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canceled, the appropriate figure must be removed from the replacement sheet, and where 
necessary, the remaining figures must be renumbered and appropriate changes made to 
the brief description of the several views of the drawings for consistency. Additional 
replacement sheets may be necessary to show the renumbering of the remaining figures. 
Each drawing sheet submitted after the filing date of an application must be labeled in the 
top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). 
If the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 



Specification 

8. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on 
a separate sheet within the range of 50 to 150 words. It is important that the abstract not 
exceed 150 words in length since the space provided for the abstract on the computer tape 
used by the printer is limited. The form and legal phraseology often used in patent 
claims, such as "means" and "said, " should be avoided. The abstract should describe the 
disclosure sufficiently to assist readers in deciding whether there is a need for consulting 
the full patent text for details. 

The language should be clear and concise and should not repeat information given in 
the title. It should avoid using phrases which can be implied, such as, "The disclosure 
concerns," "The disclosure defined by this invention," "The disclosure describes," etc. 

9. The abstract of the disclosure is objected to because of the following informalities: 
Improper legal phraseology in the abstract- See particularly Abstract, lines 2 
("comprising:") and 3 ("means"). 



Correction is required. See MPEP § 608.01(b). 
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10. The disclosure is objected to because of the following informalities: 

Page 2, line 10- 6 an 5 should read 'a' 
Page 4, line 7- 'lens 22 5 should read 'lens 14'. 
Appropriate correction is required. 



Claim Objections 

11. Claims 14, 17, 21 are objected to because of the following informalities: 
Regarding Claims 14 and 17, the phrase . .and other components, including a lens and a 
reflective element..." renders the claim(s) indefinite because the claim(s) include(s) 
elements not actually disclosed, thereby rendering the scope of the claim(s) 
unascertainable. See MPEP § 2173.05(d). For purposes of examination, 'other 
components' has been taken to mean specifically a lens and a reflective element. 

Claim 14, lines 6-7- it is not clear what the limitation 4 . . .the single birefringent element 
and other components having fit} . . . ' refers to. For purposes of examination, Tit} ' has 
not been given any significant patentable weight. 
Claim 17, line 5- 'direction.' should read 'direction,' 
Claim 21, line 7- 'the a single' should read 'the single' 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States, 
(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

13. Claim 19 is rejected under 35 U.S.C. 102(e) as being anticipated by Fukushima et al. 
(U.S. Patent No. 6018411). 

Fukushima et al. discloses an optical device (See for example Figures 8-9) for 
producing a polarization rotation of an optical signal (See 64 in Figures 8-9), the device 
comprising a single birefringent element (See 82 in Figures 8-9) for, in use, splitting the 
optical signal into two orthogonal polarization component signals; a polarization rotating 
means (See 58 in Figures 8-9) for, in use, rotating each polarization component signal by 
a predetermined amount, and wherein the device is arranged in a manner such that, in 
use, the two polarization component signals follow substantially the same paths in 
opposite directions through the polarization rotating means (See light paths in 58, 56 in 
Figures 8-9) and are combined (See 70, 66 in Figures 8-9) by way of the birefringent 
element to produce the predetermined polarization rotated optical signal. 

14. Claims 1-2, 7-8, 13, 15-16, 18-19, 21-22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Erickson (U.S. Patent No. 4441 186). 

Erickson discloses an optical device (See for example Figures 1, 3-5) for producing a 
polarization rotation of an input optical signal (See 14 in Figure 1) received by the device 
along a first transmission path in a forward direction, and an optical telecommunications 
system including the optical device, the device comprising a single birefringent element 
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(See 19 in Figure 1) for, in use, splitting the input optical signal into two orthogonal 
polarization component signals; a polarization rotating means (See 20 in Figure 1) for, in 
use, rotating each polarization component signal by a predetermined amount, and a 
reflective optical circuit means (See for example 19, 20, 16 in Figure 1) arranged, in use, 
such that the two rotated polarization component signals are re-combined by way of the 
birefiingent element to form an output optical signal for transmission in a reverse 
direction along the first transmission path. Erickson also discloses a method (See for 
example Figures 1, 3-5) for producing a predetermined polarization rotation of a received 
optical signal propagating in a forward direction along a first transmission path, the 
method comprising the steps of splitting (See 19 in Figure 1) the received optical signal 
into two orthogonal polarization component signals utilizing a signal birefiingent 
element; rotating (See 20 in Figure 1) each polarization component signal by nominally 
predetermined polarization rotation utilizing a polarization rotation means; and 
redirecting (See for example 19, 20, 16 in Figure 1) each polarization component through 
the signal birefiingent element to thereby combine the two rotated polarization 
component signals utilizing the birefiingent element to form a transmitted optical signal 
propagating in a reverse direction along the first transmission path. 

Further, Erickson discloses an optical device (See for example Figures 1, 3-5) for 
producing a polarization rotation of an optical signal (See 14 in Figure 1), and an optical 
telecommunications system including the optical device, the device comprising a single 
birefiingent element (See 19 in Figure 1) for, in use, splitting the optical signal into two 
orthogonal polarization component signals; a polarization rotating means (See 20 in 



Application/Control Number: 09/732,243 Page 8 

Art Unit: 2872 

Figure 1) for, in use, rotating each polarization component signal by a predetermined 
amount, and wherein the device is arranged in a manner such that, in use, the two 
polarization component signals follow substantially the same paths in opposite directions 
through the polarization rotating means (See light paths in 20, 16 in Figure 1) and are 
combined (See 19 in Figure 1) by way of the birefringent element to produce the 
predetermined polarization rotated optical signal. Erickson additionally discloses a 
method (See for example Figures 1, 3-5) for producing a predetermined polarization 
rotation of an optical signal, the method comprising the steps of splitting (See 19 in 
Figure 1) the optical signal into two orthogonal polarization component signals utilizing a 
single birefringent element; rotating (See 20 in Figure 1) each polarization component 
signal by nominally predetermined polarization rotation utilizing a polarization rotation 
means; and redirecting (See 16, 19 in Figure 1) each polarization component through the 
single birefringent element to recombine the two polarization component signals rotated 
in the previous steps into a polarization rotated optical signal utilizing the birefringent 
element, wherein in the previous step, the optical signal is transmitted to and enters the 
single birefringent element along a first path, and the polarization rotated signal exits the 
single birefringent element along the same first path. 

Erickson additionally discloses the polarization rotation being 90 degrees (See col. 2, 
line 60-col. 3, line 14); and the optical device comprises an optical circuit comprising the 
single birefringent element, the polarization rotating means and a reflective element (See 
19, 20, 16 in Figure 1), the two orthogonal polarization component signals being 
transmitted from the polarization rotating means to the reflective element in a first 
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direction and back to the polarization rotating means in an opposite direction, with a 
relative displacement of the two orthogonal component signals without being displaced 
with respect to one another in the first direction being the same as a relative displacement 
of the two orthogonal component signals in the opposite direction (See 14, 22, 24 in 
Figure 1). 



Claim Rejections - 35 USC § 103 

15. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

16. Claims 5 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Erickson. 

Erickson discloses the invention as set forth above in Claims 1 and 7, except for the 
birefringent element comprising rutile. However, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to have the birefringent 
element comprise rutile, since it has been held to be within the ordinary skill of worker in 
the art to select a known material on the basis of its suitability for the intended use. One 
would have been motivated to have the birefringent element comprise rutile to take 
advantage of its wide availability and its very large birefringence, which allows thinner, 
lighter elements to be utilized to produce the same birefringence effects. Sinclair & 
Carroll Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945). 
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17. Claims 1-5, 7-18, 20-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Fukushima et al. 

Fukushima et al. discloses an optical device (See for example Figures 8-9) for 
producing a polarization rotation of an input optical signal (See 64 in Figures 8-9) 
received by the device along a first transmission path in a forward direction, and an 
optical telecommunications system including the optical device, the device comprising a 
single birefringent element (See 82 in Figures 8-9) for, in use, splitting the input optical 
signal into two orthogonal polarization component signals; a polarization rotating means 
(See 58 in Figures 8-9) for, in use, rotating each polarization component signal by a 
predetermined amount, and a reflective optical circuit means (See 70, 82, 58, 56 in 
Figures 8-9) arranged, in use, such that the two rotated polarization component signals 
are re-combined by way of the birefringent element to form an output optical signal for 
transmission in a reverse direction parallel to the first transmission path (See 64, 66 in 
Figures 8-9). Fukushima et al. also discloses a method (See for example Figures 8-9) for 
producing a predetermined polarization rotation of a received optical signal (See 64 in 
Figures 8-9) propagating in a forward direction along a first transmission path, the 
method comprising the steps of splitting (See 82 in Figures 8-9) the received optical 
signal into two orthogonal polarization component signals utilizing a signal birefringent 
element; rotating (See 58 in Figures 8-9) each polarization component signal by 
nominally predetermined polarization rotation utilizing a polarization rotation means; and 
redirecting (See 70, 82, 58, 56 in Figures 8-9) each polarization component through the 
signal birefringent element to thereby combine the two rotated polarization component 
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signals utilizing the birefringent element to form a transmitted optical signal propagating 
in a reverse direction parallel to the first transmission path. 

Further, Fukushima et al. discloses an optical telecommunications system including an 
optical device (See for example Figures 8-9) for producing a polarization rotation of an 
input optical signal (See 64 in Figures 8-9) to generate an output optical signal (See 66 in 
Figures 8-9) transmitted by the system, the device comprising a single birefringent 
element (See 82 in Figures 8-9) for, in use, splitting the optical signal into two orthogonal 
polarization component signals; a polarization rotating means (See 58 in Figures 8-9) for, 
in use, rotating each polarization component signal by a predetermined amount, and 
wherein the device is arranged in a manner such that, in use, the two rotated polarization 
component signals are combined by way of the birefringent element to form the output 
signal having the predetermined polarization rotation, the output signal being transmitted 
back into the system along a path in a reverse direction parallel to the input optical signal 
(See 64, 66, 70, 82 in Figures 8-9). Fukushima et al. additionally discloses a method (See 
for example Figures 8-9) for producing a predetermined polarization rotation of an 
optical signal, the method comprising the steps of splitting (See 82 in Figures 8-9) the 
optical signal into two orthogonal polarization component signals utilizing a single 
birefringent element; rotating (See 58 in Figures 8-9) each polarization component signal 
by nominally predetermined polarization rotation utilizing a polarization rotation means; 
and redirecting (See 70, 82, 58, 56 in Figures 8-9) each polarization component through 
the single birefringent element to recombine the two polarization component signals 
rotated in the previous steps into a polarization rotated optical signal utilizing the 
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birefringent element, wherein in the previous step, the optical signal is transmitted to and 
enters the single birefringent element along a first path, and the polarization rotated signal 
exits the single birefringent element along a path in a reverse direction parallel to the first 
path. 

Fukushima et al. additionally discloses the polarization rotation being 90 degrees (See 
for example col. 10, lines 28-37); the polarization rotating means comprising a nominally 
45 degrees Faraday rotator and wherein the optical circuit means is arranged in a manner 
such that, in use, the polarization component signals are transmitted twice through the 
nominally 45 degree Faraday rotator (See 58 in Figures 8-9; Figure 1; col. 3, lines 11-35); 
the optical circuit means comprises a lens (See 70 in Figures 8-9) and a reflective element 
(See 56 in Figures 8-9) for reflecting the polarization component signals for transmission 
back through the 45 degree Faraday rotator; coupling the optical signal into the device 
from a first optical fiber, and coupling the rotated optical signal back into a second 
optical fiber parallel to the first optical fiber (See 64, 66 in Figures 8-9); the optical 
device comprising an optical circuit comprising a first path wherein the two orthogonal 
component signals are transmitted in a first direction and a return path wherein the two 
orthogonal component signals are transmitted in an opposite direction, the optical circuit 
consisting of the single birefringent element, the polarization rotating means, a lens, and a 
reflective element, the single birefringent element, lens and reflective element having an 
affect on a relative displacement of the two orthogonal polarization component signals 
with respect to one another that is the same in the first and opposite directions at any 
point along the first and return paths (See light traversing 64, 66, 70, 82, 58, 56 in Figures 
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8-9); the optical device comprises an optical circuit comprising the single birefringent 
element, the polarization rotating means and a reflective element (See 82, 58, 56 in 
Figures 8-9), the two orthogonal polarization component signals being transmitted from 
the polarization rotating means to the reflective element in a first direction and back to 
the polarization rotating means in an opposite direction, with a relative displacement of 
the two orthogonal component signals without being displaced with respect to one 
another in the first direction being the same as a relative displacement of the two 
orthogonal component signals in the opposite direction (See light traversing 64, 66, 70, 
82, 58, 56 in Figures 8-9); the two orthogonal polarization component signals are 
transmitted from the polarization rotating means to a reflective element in a first direction 
and back to the polarization rotating means in an opposite direction with a relative 
displacement of the two orthogonal component signals without being displaced with 
respect to one another being the same in the first and opposite directions (See light 
traversing 64, 66, 70, 82, 58, 56 in Figures 8-9); and the birefringent element comprising 
rutile (See col. 8, line 58-col. 9, line 6). 

Fukushima et al. discloses the invention as set forth above, except for the reverse 
direction being along the first transmission path. However, Fukushima et al. further 
teaches a second embodiment (See Figure 6; col. 5, lines 46-65; col 6, line 64-col. 8, line 
14; col. 8, line 58-col. 11, line 8) that may be utilized with the above disclosed invention. 
In particular, Fukushima et al. teaches that the angular separation between the incident 
and reflected light beams may range from 0 to 5 degrees, and that for the case where the 
angular separation is specifically zero degrees, the incident and reflected light beams will 
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coincide with each other. In this case, the use of a circulator is needed to spatially 
separate the incident beam from the reflected beam (See col. 5, lines 46-65; IB, RB in 
Figure 6). The incident and reflected beams coincide at the input to the optical device, 
such that the reflected light transmission path is in a reverse direction along the incident 
transmission path. Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have the reverse direction be along the first 
transmission path, as taught in a secondary embodiment of Fukushima et al., in the 
devices and methods of Fukushima et al., to allow for reduction in size of various 
elements in the device, including the reflector, Faraday rotator crystal and its associated 
permanent magnet or electromagnet, and reduction in power consumption due to 
reduction in electromagnet size. 

Conclusion 

18. The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. 

U.S. Patent No. 4941738 to Olsson. 

Olsson is being cited to evidence a conventional Faraday rotator mirror device (See 
for example 18, 16 in Figure 1), similar to that disclosed in Figure 1 of Applicants 5 
disclosure. However, as with Figure 1 of Applicants' disclosure, Olsson lacks a single 
birefringent element for splitting the input optical signal into two orthogonal polarization 
component signals. 
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19. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 

20. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Arnel C. Lavarias whose telephone number is 571-272- 
2315. The examiner can normally be reached on M-F 9:30 AM - 6 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Dunn can be reached on 571-272-23 12. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 




Arnel C. Lavarias 
Patent Examiner 
Group Art Unit 2872 
12/28/05 



